










	The thesis entitled “Synthetic efforts towards FR901483, Microsclerodermin A&B and development of new methodologies in poly(ethylene glycol)” has been divided into three chapters. 
Chapter I: Chapter I deals with the brief introduction to immunosuppressants and synthetic efforts on FR901483.
Chapter II: Chapter II describes the stereoselective synthesis of the C1-C20 segment of microsclerodermin A&B. 
Chapter III: This chapter deals with introduction to alternative solvents and poly (ethylene glycol) (PEG) as a reusable solvent for organic reactions. This chapter is further subdivided into two sections.
Section A:  Section A deals with poly(ethylene glycol) (PEG) as reusable solvent for the Heck reaction.
Section B:  This section describes poly(ethylene glycol) (PEG) as rapid and reusable solvent for OsO4 catalyzed dihydroxylation reactions.




Organ transplant recipients can attribute survival, in part, to the discovery of the immunosuppressive agents cyclosporin A and FK-506 (tacrolimus). However, these compounds are toxic at high doses and, consequently, the identification of additional immunosuppressants which function by mechanisms of actions different from these two drugs remains an ongoing concern. To that end, the Fujisawa Company screened a number of microbial culture broths for the inhibition of 12-O-tetradecanoylphorbol 13-acetate stimulated T-cell proliferation in the presence of exogenous IL-2, conditions which suppress the antiproliferative activity of tacrolimus. An attractive compound, FR901483 (1), was isolated from the fermentation broth of Cladobotrym sp. No. 11231 that was retrieved from litter collected at Iwaki, Japan. 
























































































































Chapter II: Chapter II describes the stereoselective synthesis of the C1-C20 segment of Microsclerodermin A&B.
Studies of sponges of the order Lithistida have provided many bioactive metabolites, most of which are peptides that contain unusual amino acids.  Detailed studies of the metabolites of different populations of lithistid sponges are valuable in both the structure activity and chemotaxonomic arenas. The microsclerodermins are a growing family of cyclic peptides. Faulkner et al., reported the isolation and structural elucidation of two new cyclic peptides microsclerodermin A and B from a deep-water sponge and commented on the nature of the symbiotic filamentous bacterium associated with the sponge.  The crude aqueous extract showed antifungal activity against Botrytis cinerea, Candida albicans, Fusarium oxysporum, Helminthosporium sativum, and Pyricularia oryzae. 
	The basic structural motif of the microsclerodermins consists of a 23-membered ring constructed from six amino acid residues three of which namely glycine, N-methyl glycine and (3R)-4-amino-3-hydroxybutyric acid (GABOB), are common to all members of the family. The variable units are a modifieded tryptophan residue, an unusual 3-aminopyrrolidone-4-acetic acid moiety and various ω-aromatic 3-amino-2,4,5-trihydroxyacids.






































































































































































Chapter III: Introduction to alternative solvents

Solvents are widely used in commercial manufacturing and service industries. Despite abundant precaution, they have inevitably contaminated our air, land and water because they are difficult to contain and recycle. Researchers have therefore focused on reducing solvent use through the development “solvent alternatives” like, supercritical fluids, ionic liquids or fluorous phases. However, these approaches have their limitations. Environmental advantage alone probably will not enable alternative solvents to achieve widespread applicability. The pollution prevention technologies must include not only environmental or “green” advantages, but also advantages related to performance, health and cost. To addresses some of these issues, we initiated a new program to identify any liquid polymer or low melting polymer can be used as reusable reaction medium and we have found that poly (ethylene glycol) (PEG) is an efficient reusable reaction medium for organic reactions.
Poly (ethylene glycol) (PEG) was used as solvent medium for very few reactions in the literature, but not extensively studied. The complete toxicological profiles are available for a range of PEG molecular weights. Their low-toxicity, low volatility, and biodegradability represent important environmentally benign characteristics, which are particularly attractive when combined with their relatively low cost as a bulk commodity chemical. This material is widely used in food and beverages and medical purposes, which is a testament to its benign character. In addition, aqueous PEG solutions may often substitute for expensive and often toxic PTCs. The developed state of knowledge with regard to the toxicological properties of PEG is of considerable current advantage compared to the paucity of knowledge for many other potential alternative solvent systems.  




Section A:  Section A deals with a poly(ethylene glycol) (PEG) as reusable solvent for the Heck reaction.
Palladium catalyzed arylation and vinylation of olefins called as the Heck reaction. Heck reaction is normally carried out in the presence of phosphine ligand and base under inert atmosphere. However, the relatively high price of the palladium complex has greatly limited the industrial application of the Heck reaction, and some of the phosphine ligands are sensitive to air and moisture.
In view of the economy of the reaction, the recovery as well as recycling of the expensive palladium catalyst is required. In addition, phosphine-freed reaction conditions are highly desired due to the environmental effects associated with phosphine.    Here, we report poly(ethylene glycol) (PEG) is an efficient reusable reaction medium for the Heck reaction (scheme 17). We have noticed the following advantages.














Section B:  This section describes poly(ethylene glycol) (PEG) as rapid and reusable solvent for OsO4 catalyzed dihydroxylation reactions.
Undoubtedly, the dihydroxylation of olefins using catalytic amounts of OsO4 is the most sought after method for the preparation of vicinal diols. The importance of this reaction has been enhanced substantially through the use of cinchona alkaloids, which result in chiral vicinal diols as reported by Sharpless et al. Even though the products of dihydroxylation have a prominent role in pharmaceuticals and fine chemicals, the cost of osmium and chiral ligands as well as the high toxicity and volatility of the osmium component has restricted its use in industry. To addresses this issue several groups investigated this reaction in reusable solvents. We intended to apply our procedure to Os-catalysis (scheme 18) to attempt all the above-mentioned issues and found very interesting observations.   
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